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clearly explained. A distinct and valuable feature of 
the book is the list of references at the beginning of 
each test to the principal text-books and papers dealing 
with the subject of the test. The book is well illus¬ 
trated, and there is a useful chapter at the end on com¬ 
mercial shop tests. 

The two books by Mr. Baum and M. de la Tour 
cover, in a satisfactory manner, two very important 
branches of alternating-current work on which not very 
much has yet been written in the way of text-books. 
This is especially the case with M. de la Tour’s treatise 
on the induction motor, which is very comprehensive 
and certainly the best book as yet written on this 
subject. Mr. Baum’s book is not so full, but it con¬ 
tains an excellent discussion of the theory and construc¬ 
tion of transformers, which should prove very useful to 
students. It is difficult to understand why chapter ii. 
has been included at all, since the method given in it 
is not only unsatisfactory but, even in the author’s own 
opinion, “ always produces confusion in the mind of 
the student.” There is a good final chapter on com¬ 
mercial transformers. M. de la Tour also leavens his 
theory with a little practical application of it, the last 
chapter but one being devoted to the design in very 
careful detail of three different induction motors. A 
word of praise is also deserved by the translator for the 
excellent way in which he has performed his task of 
presenting M. de la Tour’s book to the English public. 

M. S. 


FROM BUFFON TO DARWIN. 
Controverses Transformistes. By Alfred Giard. Pp. 
viii+178. (Paris : C. Naud, 1904.) Price 7 francs. 
HIS is an interesting book, written, like nearly 
all French scientific books, in transparently clear 
style. It assumes, however, that the reader has a fair 
knowledge of zoology, so that it hardly appeals to the 
reading world in general. It is intended rather for 
those who have made some study of comparative 
anatomy, and who wish for light on the various 
theories of evolution. In France Darwinism has not 
had the triumphant progress that it has had In 
England and, still more, in Germany. Even evolu¬ 
tion, quite apart from the specially Darwinian inter¬ 
pretation of it, has been very slowly accepted, so that 
the earlier part of M. Giard’s book deals with con¬ 
troversies that for us have long been buried. The 
second chapter, which originally appeared as an article 
in the Revue scientifique in 1874, discusses at length 
the question whether the ascidians are really near 
allies of the vertebrates. A figure of the larva of a 
typical ascidian is given, but it would have been well 
to give also a figure of Appendicularia, in which the 
notochord persists in the adult. Throughout, the book 
would have gained by being more amply illustrated. 
The chapter on ascidians combats von Baer’s now 
exploded theory of them, perhaps at rather unnecessary 
length. But the author has deliberately adopted the 
plan of reprinting his essays written during the last 
quarter of the nineteenth century so that the reader 
may appreciate the difficulties against which the 
evolutionist has had to contend. 
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Chapter iii, deals with systems of classification that 
have had their day, systems which accepted each type 
of organism as an existing fact without attempting to 
account for it. . M. Giard is heart and soul an embry¬ 
ologist. Kowalevsky is to him a far greater man than 
the greatest master of anatomy pure and simple who 
has had no grand hypothesis to guide him. 

In chapter iv., on the factors of evolution, we enter 
on more controversial ground. M. Giard is a 
Lamarckian. He has a great reverence for Darwin, 
but Lamarck is put on a loftier pedestal. Lamarck, 
he holds, made known the great primary factor of 
evolution. Darwin introduced an important factor, 
but still a secondary one. In some cases M. Giard 
owns that the Lamarckian principle will not account 
for everything, e.g. for all the characters of a new¬ 
born mammal. Darwinism must then be called in. 
In chapter v. (1898) Weismann appears as a con¬ 
spicuous figure on the stage. M. Giard will not 
allow Weismann to send Lamarckism to the limbo of 
worn out theories. He refers to the experiments of 
Brown-Sequard on guinea-pigs as proof that Lamarck 
was right. He accepts telegony as a fact telling 
strongly in Lamarck’s favour, though men of science 
are coming to regard it as a breeder’s superstition. 
Throughout his discussion of the question of acquired 
characteristics there is a certain confusion of thought. 
He draws a marked distinction between the characters 
that result from external conditions and those which 
spring from forces at work within the animal. Yet 
external influences can only stimulate the organism 
to show the stuff that it is made of. It responds to a 
stimulus. New characters become apparent, but are 
not, strictly speaking, acquired. F. W. H. 


OUR BOOK SHELF. 

A Text-book of Quantitative Chemical Analysis. By 
Frank Julian. Pp. 604. (St. Paul, Minn. : The 
Ramsey Publishing Co., 1902.) Price 25s. net. 

The book is so excellent as far as it goes, except in 
the quality of the paper and the print, that it seems a 
pity it goes no farther. A little more elaboration 
would have converted it into a really serviceable 
manual. The reviewer has failed to discover any im¬ 
portant omission among the special methods with 
which he happens to be familiar, but there is an 
absence of detail, which, it cannot be too often insisted 
on, deprives any treatise on analysis of much of its 
practical value. The chemist whose business it is to 
analyse cannot afford the time to elaborate methods 
for himself. The fact, of course, is not overlooked that 
the book is written for students, and no doubt the 
student is expected to supply any gaps which may 
occur. But apart from a chapter of typical exercises 
in analysis, it is difficult to see in wTiat sense the book 
can be called a student’s text-book, unless, indeed, the 
student is qualifying for the post of analyst. 

And this raises the interesting question, into which 
there is no occasion to enter here, of how far analysis 
should be carried as a part of a general chemical train¬ 
ing as distinguished from a specialised stud}'. There 
can be little doubt that the kind of skill and knowledge 
which a public or works analyst requires must be met 
by a special training in a laboratory set apart for the 
purpose. 

What a student of general chemistry needs, after 
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his preliminary qualitative study of the elements, is a 
knowledge of a few typical processes carefully selected 
to illustrate the principles of quantitative analysis. 

It is for this reason that the exercises which form 
part ii. of this volume have much to recommend them. 
Those who are accustomed to the old system, which 
probably originated in Berzelius’s laboratory, of 
analysing a few inorganic salts and then a series of 
minerals, will probably be startled at finding such an 
incongruous collection as lead carbonate, sodium 
chloride, coffee, cast iron, vinegar, &c., following one 
another. Yet when one considers how few students, 
after taking a substantial course in practical chemistry, 
could suggest a means for distinguishing between lard 
and vaseline, or benzene and petroleum, except by their 
smell, it must be admitted that a practical acquaintance 
with common materials in the form of analysis has 
many advantages, 

Perhaps the best way of estimating the value of a 
book is to ask oneself whether one would care to possess 
it For those who are interested in any kind of general 
or technical analysis, this question may be safely 
answered in the affirmative. J. B. C. 

Catalogue of the Mesozoic Plants in the Department of 
Geology, British Museum (Natural History), The 
Jurassic Flora. II. Liassic and Oolitic Floras of 
England (excluding the Inferior Oolite Plants of the 
Yorkshire Coast). By A. C. Seward, F.R.S. Pp. 
xv+192. Plates i-xiii. (London : Printed by Order 
of the Trustees of the British Museum, 1904.) 

The concluding part of Mr. Seward’s catalogue of the 
Jurassic floras makes the catalogue a nearly complete 
treatise on the known fossil remains of plants from the 
Trias, Rhaetic, Lias and Oolite of England. _ In the 
present volume are included plants from Jurassic rocks 
in various parts of England, together with a few from 
the Coralline Oolite and Liassic strata of East York¬ 
shire. A short account is also given of such Triasric 
and Rhsetic plants as are represented in the British 
Museum. 

Die Kathodenstrahlen. By G. C. Schmidt. Pp. 
vi +120. (Brunswick : Vieweg und Sohn, 1904.) 
Price 3 marks. 

This book contains a concise and complete account of 
the properties of kathode rays, presented in an ele¬ 
mentary way, together with as much information on 
the electric discharge and allied phenomena as is neces¬ 
sary for their comprehension. 

The information is brought well up to date and 
references to the original papers are given. The book 
should prove of use to those wishing for a connected 
account of the subject in a readable form devoid of 
mathematical analysis. The fifth chapter contains a 
short but interesting account of the historical develop¬ 
ment of the theory of the electric discharge and kathode 
rays. H. A. W. 

An Introduction to Metal Working. By C. J. Pearson. 

Pp. 106. (London : Murray, 1904.) Price 25. 

This little book is evidently intended to describe the 
ordinary tools used in the working of metals, although 
the author does not tell us so. These descriptions are 
of an elementary nature, and well- suited for young 
students in the early stage. The book is fully illus¬ 
trated with woodcuts, as well as with some very excel¬ 
lent photographs of operations, the latter being a 
distinct novelty in a technical book. The author uses 
simple language, he knows what he is writing about, 
and we feel sure that his little work will be 'much 
appreciated by junior students, apprentices and others, 
to whom We strongly recommend it. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

A Dynamical System illustrating the Spectrum Lines. 

In Nature of March 10, which I received yesterday, Prof. 
Schott remarks that the dynamical system illustrating the 
spectrum lines, which 1 communicated to Nature of 
February 25, is unstable. This evidently rests on a mis¬ 
understanding, because the system which I have discussed 
is not identical with that which was investigated by Prof. 
Schott. I believe that the statement, “ such an ideal atom 
will not be contradictory to the results of recent experi¬ 
ments,” led Prof. Schott to suppose that the system which 
I considered must be electrically neutral. Those who have 
read Maxwell’s paper on the stability of Saturn’s rings 
will admit, without Prof. Schott’s comment, the futility of 
discussing an electrically neutral system with a central 
positive charge and a ring of negative electrons as 
satellites. 

The system which I have investigated is not electrically 
neutral, but the central charge is supposed to be very large 
compared with the negative charges in the ring. Since q 
(using Prof. Schott’s notation) is great compared with J or 
K, the ring is generally stable ; the proof for stability can 
be given in a more general manner. 

To prevent further misunderstanding, it will be necessary 
to explain how I was led to investigate such a system 
instead of an electrically neutral one. As the principal aim 
of the investigation was to discuss the small oscillations 
which will illustrate the regularity in line and band spectra, 
it was necessary to have a hypothetical atom, which will 
have some resemblance to an actual one, and the motion 
of which can be treated by means of simple mathematical 
analysis. Recent investigations show that a chemical atom 
is associated with numerous electrons, which in the lightest 
element amount to several hundred, while in heavy atoms 
the number may reach a hundred thousand. We have 
reason to believe that these electrons are not crowded 
together in spite of their large number. In making 
abstraction as to the hypothetical atom, we may conveniently 
assume the central positive charge to form a neutral system 
with all the negative electrons, but only a small fraction 
of the latter to be found in the ring the oscillation of which 
is the subject of investigation. The rest of the negative 
electrons may either describe their isolated orbits, or may 
form some other regular t systems. These will evidently 
cause disturbances in the ring, which I have not calculated, 
inasmuch as it was necessary to introduce further assump¬ 
tions as to the orbits or the arrangement of electrons. As 
a dynamical system illustrating the regularity in spectrum 
lines, I have assumed the ring and the central positive 
charge as an ideal atom, leaving the remaining electrons 
outside the domain of investigation. 

Further evidence as to the validity of such an hypothesis 
is afforded by the fact that spectrum lines of most elements 
are not all subject to a regular law, but that there are a 
great many characteristic lines the position of which is not 
expressible by a simple mathematical formula. Moreover, 
the complexity in the structure of spectrum lines will prob¬ 
ably find simple explanation by the perturbations due to 
stray electrons. These considerations point to the view 
that only a small part of the negative electrons accompany¬ 
ing an atom should be arranged in a ring, in order to 
approximate to the real state of a chemical atom. 

There is no doubt that Prof. Schott will have good oppor¬ 
tunity of applying the mathematical investigations of 
C. Neumann and Hicks in discussing the oscillations of 
three rings, just as Lindemann made use of Lamd’s func¬ 
tions- in studying the spectrum lines as due to the vibration 
of ellipsoidal. atoms, but I am afraid that the result, will be 
difficult of interpretation. 

I take this opportunity of introducing a small omission 
jn my former letter to Nature for February 25 (p. 392, 
second column, line 31 from bottom); after “in opposite 
senses ” add “ in a magnetic field.” 
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